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3KT0IIAP A3HTH 4ECKHE HH<J>y30PHH 
KOJIFOIHEK HEBCKOK flEJIbTBI 

H. H. Bamnia 

rocy^apcTBeHHtiH HayHHO-HCCJieAOBaTejibCKHii hhcthtyt 03epHoro 
h pe^Horo pti6Horo xo3HHCTBa, JlemrarpaA 

^aHH OHHCaHHe H aHaJIH3 CBOeo6pa3HfcIX B3aHMOOTHOHieHHH, B03HHKaK>- 
ii],hx Me>KAy BHAaMH 3KTonapa3HTHHecKHX npocTeimmx Ha noBepxHOCTH Tejia 
KOJiiomeK b pe3yjn>TaTe oco6o MaccoBoro hx pa3BHTHH Ha 3toh pbi6e. 

B 1968—1970 rr. b HeBCKon A^JifeTe H3ynajiacb napa3HTO(|)ayHa kojiio- 
meK: TpexnrjioH Gasterosteus aculeatus L. h AOBHTHnrjioH Pungitius pungi- 

tius (L.) BO B3pOCJIOM COCTOHHHH H MOJIOAH TpeXHIMIOH KOJIIOIIIKH C MOMeHTa 
BbiKJieBa H3 hkphhkh, BnjioTb ao cjieAyiomeH BecHbi. BbiHCHHJiocb, hto $ayHa 
3KTonapa3HTnqecKHX HH(|>y3opHH Ha KOJiioinKax HMeeT paA cnen;H(|)HHecKHx 
oco6eHHOCTeH, OTJiHnaiomHX ee ot npoTo$ayHbi APyrnx pbi6. He ocTaHaBJin- 
Baacb noApoSHO Ha bhaobom cocTaBe h AHHaMHKe hhcjighhocth npocTeHiHHX 
(neMy nocBHm;eHa cnen;HajibHaH pa6oTa), b HacTonmen CTaTbe mbi paccMOTpnM 
HeKOTOpbie B3aHMOOTHOineHHH Me>KAy OTAeJIbHbIMH BHAaMH HH(|)y30pHH npn 
COBMeCTHOM oSHTaHHH HX^a KOJHOIHKe. 

McCJieAOBaHHK) Me>KBHAOBbIX OTHOineHHH Me>KAy pa3JIHHHbIMH BHAaMH 
napa3HTOB nocBHmeH pnA pa6oT b oTenecTBemiOH h 3apy6e>KHOH JiHTepaType. 
E. H. IlaBJiOBCKHH c^opMyjiHpoBaji npeACTaBJieHHe o napa3HTon;eH03e nan 
o 6HOJiorHaecKOM KOMnjieKce napa3HTOB, HacejiaioiAHx opraHH3M OAHoro 
xo3HHHa. B3aHMOOTHOineHHio bhaob BHyTpn napa3HT0n;eH03a nocBHin;eHbi 
pa6oTbi IlaBJiOBCKoro (1955), IlaBJioBCKoro h rHe3AHJioBa (1953); npn 3tom 
OTMeaaiOTCH Kan cjiynan B3aHMOBbiroAnoro cocyin;ecTBOBaHHH napa3HTOB 
pa3HbIX BHAOB, TaK H aHTaTOHHCTHHeCKHe OTHOineHHH. 

B3aHMOOTHomeHHH Me>KAy napa3HTaMH, >KHByin;HMH Ha pbi6ax, OTpa>KeHbi 
Bcero b HecKOJibKHX paSoTax (Gross, 1933; IleTpyineBCKHH, 1940, 1955; 
Bayep, 1959), b kotopbix npHBOAflTca (f>aKTbi aHTaroHHCTHnecKHx OTHOineHHH 
Me>KAy pa3HHMH BHAaMH napa3HTOB. Tanon >Ke xapaKTep B3aHMOOTHOineHHH 
OTMenaer Bhjibcoh (Wilson, 1916, h;ht. no ^orejiio, 1962) Me>KAy tjioxhahhmh 
H napa3HTHHeCKHMH paHKaMH. IIpHCyTCTBHe OAHoro BHAa CHH>KaeT hjih hckjiio- 
naeT 3apa>KeHne napa3HTOM-aHTaroHHCTOM. 

B3aHMOBbiroAHoe cocynjecTBOBaHHe napa3HTOB MonseT BbipansaTbCH b th- 
nepnapa3HTH3Me, KorAa oahh bha napa3HTa Hcnojib3yeT b nanecTBe xo3HHHa 
He TOJIbKO OpraHH3M >KHBOTHOrO, Ha KOTOpOM o6bIHHO o6HTaeT, HO H KaKOH- 
Hn6yAb, H3 bhaob HaxoAHm;HxcH 3Aecb me napa3HTOB. Tanne cjiynan H3BecTHbi 
Kan cpeAH 3 hao-, ran h 3KTonapa3HTOB. H3 napa3HTHnecKHx npocTeHiHHX, 
o6HTaK)in;Hx Ha pbi6ax, k rnnepnapa3HTH3My HHorAa nepexoAHT tphxoahhbi, 
nocejiHHCb Ha MOHoreHeTHnecKHX cocajibin;HKax (^orejib, 1962). 

B 3KTonapa3HTO(|)ayHe KOJiiomeK Ha6jiiOAaeTCH 6ojiee cjio^khbih KOMnjieKC 
B3aHM00TH0ineHHH, ne m napa3HTH3M h A&>Ke rHnepnapa3HTH3M. OTHOineHHH 
3th o6ycjioBJieHbi pa3Hoo6pa3neM nHin;eBbix h npocTpaHCTBeHHbix CBH3en 
n;ejiOH rpynnbi opraHH3MOB. KojiiomKa o6jiaAaeT phaom aHaTOMHnecKHx 
h 3KOJiorHnecKHX nepT, KOTopbie AOJiaiOT ee 6jiaronpHHTHbiM o6T>eKTOM ajib 
nocejieHHH 3K3onapa3HTHnecKHX npocTeHiHHX, b nacTHocTH HH(|)y3opHH. 
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THe3ftOBoe BLipanjuBaHiie MOJioftH, hhcthhkt 3a6orai o noTOMCTBe y caMD,OB 
npHBOftHT k paHHeMy 3apa>KeHHio jihhhhok TpnxoftHHaMH h anno30MaMH 
(Ha 1 — 2-ii fteHb no BBijiynjieHHn). CTaftHbiii o6pa3 >kh3hh, ofiniaHne b BOfto- 
eMax, 6oraraix pacTHTejibHocTbio, nacTO coftep>KaiftHX noBLimeHHoe Kojrane- 
ctbo opraHnnecKHx Ben^ecTB h daKTepnii, co3ftaeT 6jiaronpHHrabie ycjioBHH 
ftjin nocejieHHH Ha Tejie KOJiiomeK ch^hhhx nepnTpnx, nHTaioiftHxcH 6aKTe- 
PHHMH H3 TOJIlftH BOftbl — anH030M H 3HHCTHJIHCOB. MnTKHe H CJIH 3 HCTLie 

nonpoBLi, jinmeHHLie HapynmoH neniyn, hbjihiotch xopoimm cyScTpaTOM 
ftjin npnKpenjieHHH h oSjiernaiOT MaccoBoe pa3BHTne HH(j)y3opHH Ha Tejie He 
TOJIBKO MOJIOftH, HO H B3pOCJILIX KOJIIOHieK. B pe3yjIBTaTe nOBepXHOCTB Tejia KO- 
jiiomeK jiio 6 oro B03pacTa SbiBaeT o6lihho nonpLiTa Maccon aKTonapasHranecKHx 
HH$y 3 opnH. Tanan KapraHa c HeKOTopmni KOJiedaHHHMH Mo>neT Hadjiioftaracn 
b jiio6oh ce30H rofta. 

Ha Tejie KOJiiomeK b MaccoBOM 
KOJinnecTBe nocejinioTCH Tricho- 
dina domerguei ssp. domerguei 
Stein ,Apiosoma amoebae Grenfell, 

A. conica Timofeew (Ha fteBnra- 
nrjioH KOJiKmiKe), A. piscicola 
Blanchard (Ha TpexnrjioH ko- 
jiioniKe) h Epistylis Iwoffi Faure- 
Fremiet. 9KCTeHCHBH0CTb 3apa- 
JKeHHH yKa3aHHLIMH BHftftMH OHeHb 
BLICOKa — OT 60 ftO 100% B 3BBH- 
CHMOCTH OT Ce30Ha. HHTeHCHB- 
HOCTb HHBa3HH oSblHHO COCTaB- 
jineT ftjin HanSojiee MaccoBLix 
BHftOB ( T . domerguei , A. amoebae , 

A. conica, E. Iwoffi) HecnojibKo 
ftecnraoB 3K3eMnjinpoB b nojie 
3peHHH MHKpocKona, a b nepnoft 
0 C 06 eHH 0 MaCCOBOrO pa3BHTHH 
HH(j)y30pHH (BeCHOH H OCeHbK)) 
ftOXOftHT ft 0 HeCKOJIbKHX cot (Ea- 

HHHa h HcanoB, 1972). 

IIocTOHHHoe npncyTCTBHe h 
Bbiconan HHCJieHHocTb 3KTonapa- 
3HTHHeCKHX HH$y30pHH BbIHy>KftaeT HX K OnpefteJieHHblM (JopMaM B3aHMHOrO 
KOHTaKTa h onpeftejineT hx pacnpeftejieHne Ha xo3HHHe. Ha Ko>ne h Ha njiaBHH- 
nax anno30Mbi, anacTO n TpnxoftHHbi pacnpeftejiniOTCH 6 ojiee hjih MeHee MHoro- 
HHCJieHHbiMH rpynnaMH (ot HecKOJibKnx ocodeii fto HecKOJibKnx cot BMecTe). 
npn cnjibHOM 3apa>neHHH HH(|)y3opHH Kanoro-Jindo oftHoro BHfta noKpbiBaiOT 
cnjioniHbiM cjioeM ynacTKH Tejia xo3HHHa (pnc. 1). rpynnbi bhhcthjihcob, 
nan npaBHjio, He ctojib BejiHKH b nncjie, nan y anno30M h TpnxoftHH, hto 
Mo>neT 6 biTb CBH3aHO c o6pa30BaHneM kojiohhh ( 6 ojiee KpynHbie kojiohhh nacTO 
CHftHT OTftejibHo). npn MeHee chjibhom 3apa>KeHHH xapaKTep pacnpeftejieHHH 
6 ojiee paBHOMepHbiii. Oco6h pa3Hbix BHftOB nepeftyiOTcn h nacTO cMeniHBa- 
k)tch ftpyr c ftpyroM, npnxoftn b TecHoe conpnKocHOBeHne (ocodeHHO 9to 
KacaeTcn TpnxoftHH, aKTHBHo noji3aioiftHx Me>Kfty npnKpenjieHHbiMH HH$y- 
30PHHMH). 

HecnojibKo HHan KapraHa Ha >na 6 pax. 3ftecb, nan npaBHjio, npeo 6 jiaftaiOT 
oneHb njiorabie nonyjiHftHH anno30M h bhhcthjihcob. Hanje ohh 6 biBaiOT Tep- 
pnTopnajibHo pa3ftejieHbi (Ha OTftejibHbix >Ka 6 epHbix jienecraax nocejiniOTCH 
HH(j)y3opHH oftHoro KaKoro-jra 6 o BHfta, pnc. 2), pe>ne — cMemaHbi. 9nHcra- 
jihcbi Ha >na 6 pax, nan npaBHjio, He ftaiOT kojiohhh h o6pa3yiOT ctojib Koporane 
CTedjiH, hto hx noftnac TpyftHo 6 biBaeT otjihhhtb ot anno30M. TpnxoftHHbi 
npeftnoHHTaiOT 3acejiHTb oTftejibHbie ynacran, He 3aHHTbie ftpyrnMH HH$y30- 
Phhmh. Beponrao, b ftaHHOM cjiynae npncyTCTBHe ftpyrnx npocTeiiiHHx Me- 
rnaeT nHTaHHio TpnxoftHH, CBH3aHHOMy c noji3aHHeM no noBepxHocra >Ka 6 ep- 
hbix jienecTKOB b y3KHx njejieBbix npocTpaHCTBax Me>Kfty hhmh. TaKHM 06 - 
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pa30M, ecjin Ha ko me h njiaBHHKax mli HMeeM nacToe CMemeHne h TecHLiii 
B3aHMHbIH KOHTaKT HH(J)y30pHH pa3HLIX BHAOB, TO Ha maSpaX 3TO HaSjiiOAaeTCH 

3 HaHHTejibHo peme. 

IIoCTOHHHLie B3aHMHLie KOHTaKTLI npH CMeHiaHHOM HHBa3HpOBaHHH C Bbl- 
COKOH HHTeHCHBHOCTBK) 3apa>KeHHH npHBeJIH K B03HHKH0BeHHK) CBOeo6pa3HLIX 
B3aHMOOTHOHieHHH Me>K^y HH(|)y30pHHMH Ha KOJIIOHIKaX, OTJIHHaiOH];HXCH OT 
Toro, hto HaSjiio^aeTCH y Apyrnx pbi6. Anno30MLi h 3 hhcthjihcli nacTO 3 apa- 
maiOT pli6 Apyrnx bhaob. OSlihho 3hhcthjihcli npHKpenjiHiOTCH k Tejiy pbiSbi 
npn noMoiipi njiacTHHnaToro pacmnpeHHH HHHmeH tocth CTeSjm. OftHaKo 
b paSoTe Oope-OpeMbe (Faure-Fremiet, 1943), a Tannse JIoMa h BaBpbi (Lom 
and Vavra, 1961) onncaHbi cjiynan o6pa30BaHHH Ha Komjax CTe6jieii anncTH- 
JIHCOB KOJien;, KOpHeBH^HblX BblpOCTOB, BHJIOo6pa3HbIX pa3ABOeHHHJ npn 3TOM 
JIom h BaBpa onncbiBaiOT cjiynan npHKpenjieHHH 3 hhcthjihcob c KOJibpoM 

Ha KOHpe CTeSjia k kojiohhhm 
ce6e no^oSHbix h o6pa30BaHne 
TaKHM o6pa30M cjio>KHbix «nceB- 
AOKOJIOHHH» H3 HeCKOJIbKHX 

caMocTOHTejibHbix 6ojiee mgjikhx. 
Ho ohh hh pa3y He HaSjiiOAajiH 
3aKpenjieHHH 3 hhcthjihcob Ha 
HH(J)y30pHHX APyrHXBHAOB. no3A- 
Hee JIom (Lom, 1966) onncbiBaeT 
cjiynan TecHoro KOHTaKTa CTeS- 
jieii anncTHJiHCOB c noAoniBOH 
anno30M, Kor^a CTeSejib anncTH- 
jiHca CBoeii pacnrapemioH nacTbio 
Kan 6 h npHKjienBaeTCH k no- 
Aonme anno30Mbi hjih Aame npo- 
HH3biBaeT ee. Oope-OpeMbe 
(Faure-Fremiet, 1943) onncaji Ha 
KOJiiomne ocoShh bha Epistylis 
Iwoffi , 3aKpenjiHK)Hi;HHCH npn no- 
mohi;h KOJibii;a Ha Tejie anno30M. 

Hamn HaSjiiOACHHH HaA hh- 
$y3opHHMH Ha Tejie oKyHH, Kap- 
na h kojiiohikh noATBepmAaiOT 

H AOnOJIHHIOT Ha6jIK)AeHHH BbIHie- 
yKa3aHHbix aBTopoB. Ha onyHe 
anncTHJiHCbi HHor^a o6pa3yiOT KOJibpa h BHJioo6pa3Hbie pa3ABoeHHH Ha 
KOHpe CTeSjieii, ho cjiynan npHKpenjieHHH npeHMymecTBemio He k pbiSe, 
a k chahih;hm Ha Hen anno30MaM BecbMa peAKH. Ha Kapne mli HaSjuoAajra 
TecHbie KOHTaKTH CTeSjieii bhhcthjihcob c noAoniBOH anno30M, noAoSHbie 
onncaHHbiM JIomom, ho He BCTpenajin npHKpenjieHHH bhhcthjihcob k Tejiy 
anno30M. Gjiynan B3anMHoro c6jin>KeHHH h npHKpenjieHHH APyr k Apyry 
anno30M h bhhcthjihcob HaSjiiOAajiHCb tojibko npn oneHb bbicokoh CTeneHH 
3 apa>KeHHH. Ha KOJiionmax peryjmpHo Ha6jiK>AaeTCH npnKpenjieHHe E. 
Iwoffi k Tejiy anno30M. OTAejibHbie 3K3eMnjmpbi h pejibie kojiohhh npnKpen- 
jihiotch k A . amoebae hjih A. piscicola, oxBaTHBan hhhoiioio nacTb ee Tyjio- 
BHin;a npn noMoipn KOJibpa Ha KOHije CTeSjia (pnc. 3). Cjiynan TaKoro npH¬ 
KpenjieHHH BCTpenajiHCb AOCTaTOHHo nacTO, ho b otjihhho ot onncaHHH Oope- 
OpeMbe, Sojibman nacTb 3 hhcthjihcob npHKpenjmjiacb HenocpeACTBemio 
k pbiSe. npnKpenjieHHe k anno30Me naipe Bcero BCTpenajiocb Ha njiaBHHKax, 
peme Ha Tejie h OTcyTCTBOBajio Ha ma6pax, xoth h TaM bhhcthjihch h anno- 
30 mh BCTpenaiOTCH oAHOBpeMeHHO. nocejiHHCb Ha anno30Me kojiohhh 3nn- 
cthjihcob OKa3biBaeTCH npHHOAHHTOH HaA o6ih;hm ypoBHeM Apymx nepHTpnx, 
noKpbiBaioiAHx Tejio KOJiiomKH h TaKHM o6pa30M 0Ka3HBaeTCH b Sojiee bli- 
toahom nojiomeHHH npn nHTaHHH SaKTepHHMH H3 tojihjh onpyrnaioipeH boabi, 
a 3 to HMeeT HeMajiOBanmoe 3HaneHHe npn Sojibinoii CKyneHHOCTH nonyjiHijHH. 

noATBepmAaeT Hame npeAnojiomemie h em,e oahh cnocoS npHKpenjieHHH 
3nHCTHJiHCOB, KOTOpbiH HaM yAajiocb HaSjiiOAaTb BnepBbie. OKa3aJiocb, hto 



Phc. 2. AmioaoMw Ha >Ka6epnoM jieuecTKe 

KOJItOIHKH. 
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He tojibko anno30MLi MoryT Sbitb CBoeo6pa3HOH noACTaBKoii ajih hhx, ho 
h no,n;BH>KHLie tphxoahhli; npn btom TyjiOBHin;e tphxoahhbi KaK noacoM chjibho 
nepeTHHyTO kojibijom anncTHjraca, a caM oh SojrraeTCH cSony (pnc. 4). Iloce- 
jieHne anncTHJiHCOB Ha TpnxoAHHax npeACTaBJineT, BepoHTHo, He nacToe 
HBJieHHe, H, B03M0HXH0, HBJIHeTCH JIHHIB BpeMeHHbIM, TaK KaK HaM yAajiocb 
Ha6jno,n;aTb ero Bcero ABamABi. TaKoe npHKpenjieHne He AaeT bo3mo>khocth 
pa3BHTHio kojiohhh, xoth h oSecnennBaeT xoponiHH o6jiob boabi npn 6 ojib- 
HIOH nOABHJKHOCTH TpHXO^HH. 

Hcnojib3yiOT anno30M b KauecTBe nbe^ecTajia He tojibko 3hhcthjihcbi, 
ho h CH^HHHe HH(|)y3opHH H3 rpynnbi Suctoria—Erastophrya chattoni . 3Ta 
opnrHHajibHaH xnnpiaH HH(|)y3opHH onncaHa ®ope-CDpeMbe (Faure-Fremiet, 
1943a) c noBepxHocTH Tejia Tpexnrjioii kojiiohikh noA IlapmKeM. B Hanrax 
HCCJieAOBaHHHx OHa BCTpeuaJiacb b MaccoBbix KOJinuecTBax Ha Tejie h njiaBHH- 
Kax KaK y mojioah, TaK h y B3pocjibix KOJiiomeK o6ohx bhaob. HH(|)y3opHH 

HMeeT rpymeBHAHyio $opMy Tejia, noBepx- 
hoctb KOToporo paBHOMepHo yca>KeHa jiob- 
hhmh mynajibijaMH, He co6paHHbiMH b nynKH. 
B cepeAHHe Tejia jiemHT KpynHbiH OBajibHbra 
MaKpoHyKJieyc, ii;HTonjia3Ma y B3pocjibix 
oco6en 3a6nTa Sojibhihm KOJinnecTBOM 
OKpyrjibix rpaHyji, y mojioah rpaHyji 3HanH- 


Phc. 3. Epistylis Iwoffi, npnKpen- Phc. 4. Epistylis Iwoffi Ha TpnxoAHHe. 
jieHHLiii k KO>Ke h c kojibh;om Ha 
KOHn;e CTe6jiH. 

TejibHO MeHbine h n;HTonjia3Ma npo3pauHa. CyjKeHHbiii KOHen, Tejia OKaHUHBa- 
eTCH AByMH MOIAHbIMH npOTOnjia3MaTHUeCKHMH OTpOCTKaMH, HMeiOIAHMH Ha 
cboSoahbix Komjax njiacTHHKH H3 yTOJiin;eHHOH nejuiHKyjibi. Xoth HiKaKix 
cnen;HajibHbix 3aMKOBbix ycTponcTB Ha Komjax otpoctkob otmcthtb He yAa- 
jiocb, TeM He MeHee o6a OTpocTKa oxb aTbiBaiOT TyjiOBHin;e anno30Mbi h o6pa- 
3yiOT njioTHoe kojibijo, AocTaTomio npouHo $HKCHpyiOH];ee Tejio apacTo^pnn 
Ha 3 toh onope (pnc. 5 h 6). IIpHKpenjieHHe k anno30Me HBJineTCH rjui apa- 
cto^phh HopMajibHOH nocaAKoii; mbi hh pa3y He BCTpeTHJiH cjiynaeB npnKpe- 
njieHHH ee HenocpeACTBeHHo k pti6e. 

Tanaa no3Hn;HH, KorAa Tejio xhih,hoh mn|)y3opHH 0Ka3biBaeTCH HanpaB- 
JieHHblM ropH30HTaJIbHO H JIHHIb HeCKOJIbKO npnnOAHHTblM HaA nOBepXHOCTBIO 
Tejia pbiSbi, co3AaeT HanSojiee BbiroAnoe nojiomemie a-m Hcnojib30BaHHH 
Bcex jiobhhx iAynajien;. OSbeKTOM oxotbi apacTo^pnn hbjihiotch noABHuoibie 
napa3HTHHecKHe HH<f)y3opHH, oSHTaiomne Ha toh me pbi6e. Mame Bcero 3to 
tphxoahhbi, peme — xnjioAOHejuibi. Hcho, hto pacnojiomeHne TyjiOBHin;a 
Ha bbicokom CTeSejibKe, KaK 3to uacTO 6biBaeT y Suctoria , mrraioiAHxcH cbo- 
SoAHonjiaBaioiAHMH HH$y3opHHMH H3 boabi, A«an apacTo^pnn He noAXOAHT. 
KpoMe Toro, npHKpenjieHne k anno30Me OTJinuaeTCH SojibHien nponHOCTbio, 
neM ecjin 6bi apacTo^pna HenocpeACTBeHHo npnKpenjiHJiacb k pbi6e. 

MexaHH3M npHKpenjieHHH anno30M k pbi6e nccjieAOBaji Oope-OpeMbe 
(Faure-Fremiet, 1905) h b nocjieAHne toabi JIom h Kopjincc (Lom and Cor¬ 
liss, 1968, 1970) c npnMeHeHneM ajieKTpomioro MHKpocKona. IIo AaHHbiM 
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JIoMa h Kopjincca, ot no^oniBLi aimo30M otxo^ht fljimrabie pecmiHKH, npo- 
HH3LiBaioiii,He cjih3hctlih cjioh Ha noBepxHocTH Tejia xo3HHHa, BCTynaiomne 
b Henocpe,a;cTBeHHLiH KOHTaKT c 3nHTejmajibHbiMH KjieTKaMH h ,o;a>Ke BHeji;- 
pHiomnecH BHyTpb nocjie^HHX. 3,n;ecb kohh;li pecHHU, coe^mmiOTCH c cncTe- 
MOH BOJIOKOH CBMOH 3nHTejIHaJIbHOH KJieTKH. 

TanoH TecHLin KOHTaKT c anHTOJiHeM xo3HHHa o6ecnenHBaeT oco6yio 
npoHHocTb coe^HHeHHH anno30M c pbi6on. 06 btom CBH,a;eTejibCTByiOT mhoto- 
HHCjieHHLie $aKTLi. Bo-nepBLix, oT^ejieHne ko- 
jiohhh 3nncTHjiHC0B ot Tejia pli6li nponcxoflHT 
npocTO h 6e36ojie3HeHHo, Tor,n;a KaK npn 0T,n;e- 
jieHHH anno30M nacTO Ha6jno r n;aeTCH pa3pbiB 
noKpoBOB xo3HHHa h 0Tna,n;eHHe nacTH annTe- 
jinajibHLix KjieTOK BMecTe c* no^oniBOH anno- 
30MLI; npn 3T0M KJieTKH 3nHTejIHH OKa3LIBaiOTCH 
BTHHyTLIMH BHyTpb nOftOHIBbl anH030MbI B BHfte 

cocoHKa. To >Ke 3aMeTH0 n npn HaSjuo^eHHH 
3a oSbiHHon CH^nmen anH030Moii. Bo-BTopbix, 
npnKpenjieHne anncrajiHCOB h 3pacT0(J)pHH k 
anno30MaM, co3,o;aBaH 3HaHHTejibHbiH ftonojiHH- 
TejibHbin rpy3 Ha hx Tejio, He npHBOftHT k 
OTpblBy OT X03HHHa, HTO CBHfleTejIbCTByeT 06 
HCKJIIOHHTejIbHOH KpenOCTH HX COeflHHeHHH 
c pbi6on. 3to TeM 6oJiee hcho b Tex Hepe^KHX 


Phc. 5. Erastophrya chattoni , OT£ejikHMH 9K3eM- Phc. 6. Kojiohhh Epistylis Iwoffi 
njiap. h OT^ejiLHaa oco6l Erastophrya 

chattoni Ha Apiosoma amoebae. 

cjiynanx, Kor,n;a o,n;Ha anno30Ma HeceT Ha ce6e rpy3, bo mhoto pa3 npeBbi- 
maiomHH no o6beMy h Becy Tejio caMOH HH(j)y3opHH. Mbi nacTO Ha6jno,n;ajm 
cjiynan npnKpenjieHHH k o^hoh anno30Me kojiohhh 3hhcthjihcob h3 HecKOJib- 
khx oco6eii, a TaK?Ke oflHOBpeMeHHo HeeKOJibKo oco6en opacTo^pnH (pnc. 
6 h 7). 

Ecjih ynecTb, hto CTpeMHTejibHbie #BH>KeHHH pbi6bi Bbi3biBaiOT cnjibHoe 
ftaBjieHne BCTpenHbix CTpyn boah Ha ch^hih,hx Ha noBepxHocTH Tejia nepHTpnx, 
a TaKofi «npHBecoK» bo mhoto pa3 yBejiHHHBaeT oto flaBjieHne, to npnxoflHTCH 
y,n;HBjiHTbCH npnKpenHTejibHOH cnjie, pa3BHBaeM0H nofloiHBoii anno30M. 
Oco6o npoHHbm MexaHH3M npnKpenjieHHH anno30M HBJineTCH a^anTHBHbiM 
npH3HaK0M, Bbipa6oTaBHiHMCH b npou,ecce hx npHcnocoSjieHHH k >kh3hh Ha 
TaKOM nOftBHHOIOM X03HHHe, KaK pbl6a. 

TecHan cbh3b 3pacT0(|)pHH c $ayHOH anno30M h tphxo^hh Ha Tejie ko- 
jiiohikh noATBep^aeTCH jjHHaMHKOH hx hhcjichhocth: Ha mojio,o;h 3pacT0(|)pHH 
noHBjmiOTCH Tor,o;a, Kor,n;a $ayHa anno30M h tphxo^hh ,n;ocTHraeT bbicokoto 
ypoBHH, h b ^ajibHeiraieM hhcjichhoctb apacTo^pnii OTpa>KaeT K0Jie6amie 
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qncjieHHOCTH o6enx $opM nepHTpnx. 0,n;HaKo apacTo^pnH, Tan >Ke Kan h aim- 
cthjihcbi, npHKpenjiHiOTCH k anno30MaM tojibko Ha Tejie h njiaBHHKax ko- 
jiiohikh, Ha >na6pax ohh oTcyTCTByiOT. IIphhhhoh btoto MOHseT 6 litb orpaHH- 
neHHocTb npocTpaHCTBa b >Ka6epHOH noJiocTH, r^e njiOTHoe .npHJieramie 
>Ka6epHbix jienecTKOB jjpyr k ^pyry 3aTpyji;HHeT npHKpenjiemie KaKHx-6bi 
TO HH 6bIJIO HH$y30pHH K CH^HHpIM Ha H^aSpaX anH030MaM. C APyrOH CTO- 
poHbi, pe^KocTb CMemaHHbix HHBa3HH anno30M h tphxoahh, Ha6jno,n;aioii];aHCH 
Ha >na6pax kojiiohikh, 3aTpy^HHjia 6 bi nniaHne apacTo^pnH b cjiynae hx 
nocejieHHH b >Ka6epHOH noJiocTH. BjiHHHne BToporo H3 yKa3aHHbix $aKTopoB 
HBJIHeTCH, BepOHTHO, OCHOBHBIM, TaK KaK B HOCOBbIX nOJIOCTHX KOJIIOHIKH, 
HecMOTpn Ha orpaHHHeHHocTb npocTpaHCTBa, npn HajiHHHH anno30M coBMe- 
ctho c TpnxojpmaMH BCTpenaiOTCH h 3pacTo$pnH. 



Phc. 7. «EyKeT» 3iihcthjihcob h apacTO^pira na anno30Me. 


KojiiomKa He hbjihbtch HCKjiioHHTejibHbiM xo3hhhom 3pacTo$pHH, TaK 
KaK eAHHHHHbie HaXOAKH 3TOH HH$y30pHH HaSjHOftaJIHCb HaMH Ha OKyHe, 
njioTBe b eBponencKOH nacTH CCCP h p;a>Ke Ha neSaKe H3 AMypa. OftHaKo 
tojibko Ha KOJiiomKe cynjecTByiOT no^xo^HmHe ycjioBHH ajih nocTOHHHoro 
MaCCOBOTO pa3MHO>KeHHH 3TOrO XHIH,HHKa. 

H3Jio>KeHHbiH MaTepnaji AaeT npeACTaBjieHHe o cjiohoiocth Shoh^hoth- 
necKHx CBH3en, B03HHKaK)in,Hx Me^y pa3JiHHHbiMH rpynnaMH HH$y3opnH 
npn hx MaccoBOM pa3BHTHH Ha Tejie pbiSbi. KaK 6hjio noKa3aHO, oT^ejibHbie 
3jieMeHTbi TaKHx CBH3en Ha6jiio,n;aiOTCH b noBepxHocTHon $ayHe HH$y3opHH 
pa3JIHHHbIX BHftOB pbl6. OftHaKO TOJIBKO Ha Tejie KOJIIOHIKH C03Aai0TCH yCJIO- 
BHH ftJIH nOJIHOTO pa3BHTHH 3THX CBH3eH H B03HHKH0B6HHH Ha HX OCHOBe 

CBoeo6pa3Horo 6noH;eH03a, BKjnonaioiniero b ce6n KaK hcthhhbix napa3HTOB, 
nHTaionpixcH 3a cneT xo3HHHa (tphxoahh), TaK h SaKTepneHftHbie $opMbi 
(anno30Mbi, 3hhcthjihcbi) , a TaK?Ke xhhjhhkob (opacTo^pHn). KojiiomKa 

B 3TOM OTHOmeHHH HBJIHeTCH HCKJHOHHTeJIBHBIM o6T>eKTOM Cpe^H BCeX ftpyTHX 
npecHOBo^Hbix pi»i6. 

HenpeMeHHbiM ycjioBneM B03HHKH0BeHHH TaKoro cjionmoro 6Hon;eH03a 
HBjineTCH o6pa30BaHne ero Ha rpaHHije ftByx ope# o 6 nTamiH — opraHH3Ma 
xo3HHHa (pbiSbi) h boahoh cpeji;bi. Tojibko 3to AaeT B03M0>KH0CTb coe^HHeHHH 
BOe^HHO >KHBOTHbIX C TaKHM pa3HbIM CneKTpOM nHTaHHH. HeMajioBanmoe 
3HaneHHe HMeeT h cnjia npnKpenjieHHH anno30M k pbi 6 e, TaK KaK hx pojib 
b KanecTBe «nbe,n;ecTajioB» ajih ^pyrnx KOMnoHeHTOB 6Hon;eH03a hckjiiohh- 
TejibHa. CaM >Ke KOMnjieKc OTHOmeHHH Mem^y KOMnoHeHTaMH npeftCTaBJineT 
C 06010 opnrHHajibHoe coneTaHne 3jieMeHTOB napa3HTon;eH03a c Shod^hoth- 
HeCKHMH CBH3HMH, XapaKTepHbIMH flJIH CBoSoftHOHHIByilJHX $opM. 
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ECTOPARASITIC INFUSORIA OF GASTEROSTEUS AGULEATUS 
AND PUNGITIUS PUNGITIUS FROM THE NEVA DELTA 

N. N. Banina 
SUMMARY 

It was established that Gasterosteus aculeatus and Pungitius pungitius are infected 
en masse with various ectoparasitic Infusoria. The paper considers complex rela¬ 
tionships arising in this peculiar biocoenosis between true parasites ( Trichodina ), Infu¬ 
soria feeding on bacteria from water depths ( Apiosoma , Epistylis) and predatory forms 
{Erastophrya). 



